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Illumina sequencing adapters and dual-index barcodes were added to each amplicon. After purification on AMPure beads, libraries were then normalized according to the Nextera XT protocol (Illumina Inc, San Diego, CA, USA). The multiplexed samples were pooled into a single library for sequencing on the MiSeq (Illumina Inc, San Diego, CA, USA). Automated cluster generation and paired-end sequencing with dual index reads was performed in a single 39-hour run in a 2x250bp. On the instrument, the global cluster density and the global passed filter per flowcell were generated. The MiSeq Reporter software determined the pourcentage of index for each amplicon. Raw data were configurated in fastaq files for R1 and R2 reads.
The Paired End reads from the raw fastq files of Illumina Miseq were filtered and assembled using pandaseq. The good quality sequences were then extracted from the fasta file, produced by pandaseq, only if the sequence contains both the primers (forward and reverse) being used in PCR amplification. In the next filtering step all the sequences containing N were removed and at the same time sequences shorter than 200 nucleotides were also discarded. Finally, both the primers were removed from the sequences.
In the following steps after filtering the filtered sequences were strictly dereplicated (clustering of duplicate sequences) and were sorted by decreasing number of abundance (58) .
These sequences in sorted order were then clustered at k = 10 ( >= 97% identity ) number of differences. In the following step OTUs (representative sequence of each cluster) were extracted, where the OTUs are the unique sequences from each cluster which has the highest abundance during the PCR amplifications. The abundance information of each sequence were calculated during the strict dereplication step as described earlier. OTUs with single representative sequences were discarded.
The release 115 of the SILVA SSU and LSU database were downloaded from SILVA website and from this a local database of predicted amplicon sequences were built. During the construction of our local reference database, we considered only those Silva SSU reference 3 sequences which contains the both forward and reverse primers (used in our PCR amplifications), by allowing 3 differences between each primer and the Silva reference sequences. Finally, our local reference database contains a total of 479,927 well annotated sequences.
The OTUs (representative sequence) extracted in the previous step were searched against our local reference database by using the Needleman-Wunsch global alignment algorithm. The 100 best matches above 80% similarity with each of the representative sequences were extracted from the reference database. These extracted reference sequences were sorted according to the decreasing percentage of similarity. The reference sequences with the highest percentage of similarity (by considering also all the hits within 0.5% similarity of the best hits) with the OTUs were used for taxonomic assignments, and taxonomy to the lowest rank were obtained by applying a majority voting (at least 60% of the hits must agree to the lowest rank). In the case where there are two results with same percentage of similarity, taxonomy to each rank were obtained by the consensus of these taxonomies. For example, a tag with 98% similarity to the class Gammaproteobacteria and Alphaproteobacteria was only assigned to the phylum Proteobacteria. When similarity was 80%, sequences were not assigned. Finally all the tags were clustered to different taxon ranks according to the consensus taxonomy of the unique tags (Representative of each OTUs).
Taxonomic assignment at the species level for studies from the literature
For the study by Ghosh et al. (27) , the whole genome shotgun sequence data were downloaded from NCBI Sequence Read Archive (SRA,http://www.ncbi.nlm.nih.gov/Traces/sra) with the following accession numbers SRR1067674, SRR1087919, SRR1068216,SRR1067721, SRR1068217, SRR1068218, SRR1068219,SRR1068596, SRR1068597, SRR1067720, SRR1067719,SRR1087910, 4 SRR1087911, SRR1067716, SRR1087913, SRR1087914, SRR1087915, SRR1087916, SRR1067717, SRR10879 as described in the paper of Ghosh (27) . These data were given as input to MetAmos (59) pipeline. In MetAmos Fastqc was used for filtering the low quality reads, velvet (60) was used for assembling the good quality sequences into contigs and finally, FragGeneScan (61) was used to search and extract the ORFs from the assembled sequence reads.
For taxonomic assignment, we have downloaded the whole NCBI NR (62) database and from this we have built our own local database using Pauda (63) . ORFs produced by MetAmos were then searched against our local NR database using Pauda Table 15a of (18).
Measurement of gut pH and redox potential
1 g of stool were diluted in 10 mL of distilled water and centrifugated at 8000 rpm for 10 minutes. A pH and redox meter (PCE-228-R, PCE Instruments, Southampton, United Kingdom) was used to measure the pH and the redox potential according to the manufacturer's instructions. a Gut total bacterial concentration could not be assessed on this pair because sample MR03_S was exhausted. b This sample (H56A.1) was selected instead of that (H56A.2Pre) collected at the time of the admission of the severely undernourished co-twin (K56B.2KwPre). Indeed, at the time of H56A2.Pre collection, the 'healthy co-twin' was actually suffering from moderate stunting (HAZ = -2.01). 
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